Recurrent laryngeal nerve palsy is a rare complication of endotracheal intubation. We report a case of bilateral vocal cord palsy following endotracheal intubation for general anaesthesia. The clinical picture was of hoarseness and aspiration suggesting partial paresis, as complete bilateral recurrent laryngeal nerve palsy usually causes acute airway obstruction due to unopposed vocal cord adduction. Compression of the anterior branch of the recurrent laryngeal nerve between the cuff of the endotracheal tube and the posterior part of the thyroid cartilage was the likely mechanism. Ensuring that the cuff of the endotracheal tube is distal to the cricoid cartilage and that the pressure in the cuff is kept to the minimum required to prevent a gas leak should prevent this complication.
CASE HISTORY
A 28-year-old male with three-week-old burns on the neck, anterior chest wall and upper arm (21% of total body surface area) presented for debridement of the burns and split thickness skin grafting under general anaesthesia. His preoperative examination was unremarkable other than second degree superficial burns. His laboratory investigations were within normal limits. Airway assessment showed adequate mouth-opening but his neck movements were restricted. His Mallampati score was grade II. Anaesthesia was induced following fibreoptic intubation using sedation (propofol infusion) and topical anaesthesia (pledgets soaked in 2% lignocaine (ASTRA) with adrenaline (1:200000) for the nasal passages, and gargling with 4% viscous lignocaine (ASTRA) for the oropharyngeal cavity). No percutaneous nerve blocks were performed due to the burns covering the whole anterior surface of the neck. A 7.5 mm internal diameter cuffed endotracheal tube was passed nasally and anaesthesia proceeded with a nitrous oxide, volatile agent, oxygen, relaxant technique with IPPV. The surgery lasted for two hours with the patient's neck in extension. Surgery was uneventful.
The day after surgery, the patient was referred with the complaint of marked hoarseness and coughing on swallowing water. Examination showed no signs of airway obstruction. An ENT consultation suggested a diagnosis of acute epiglottitis, but the vocal cords were not visualized. The patient was commenced on conservative treatment with antibiotics, antiinflammatory drugs and steroids. After one week of treatment with no improvement, fibreoptic laryngoscopy examination was performed, demonstrating a normal epiglottis, tongue and palatal movements. Laryngeal and cough reflexes were good and vocal cord tensors were normal thereby confirming an intact superior laryngeal nerve. The vocal cords were in an intermediate position with a gap of approximately 10mm and there was no movement of the vocal cords on phonation. On coughing they moved towards the midline but did not approximate completely, so recurrent laryngeal nerve paresis was suspected. The patient was prescribed semi-solid feeds and liquids via a nasogastric tube.
By the fifteenth day, the patient's voice had substantially improved, though coughing on swallowing liquids persisted. After four weeks, his voice had recovered completely and he could tolerate liquids orally. A repeat fibreoptic laryngoscopic examination showed good vocal cord movement with slight decreased movement of the left vocal cord. On phonation, the vocal cords were approximating in the midline posteriorly, with a small elliptical gap anteriorly with the right cord compensating for the decrease in movement of the left side.
DISCUSSION
Acute hoarseness and sore throat after intubation is common and usually due to mucosal injury. Longer-term hoarseness can arise from nodules, granulomata and other pathology of the cords 1,2 . Postoperative vocal cord paralysis following endotracheal intubation has been previously described. Commonly this paresis is due to the surgical procedure (such as neck exploration, craniotomies and thoracotomies) impinging on the recurrent laryngeal nerve. In some cases, the cause of the vocal cord paralysis remains undetermined.
Faabrog-Anderson, in a review of 880 cases of recurrent laryngeal nerve palsy, found 90 cases where he could not ascribe any reason even after thorough history and examination 3 . Yamashita described nine cases of recurrent laryngeal nerve palsy, confirmed by electromyographic studies, following abdominal surgery 4 . Hahn reported five cases of unilateral vocal cord palsy in surgery unrelated to the neck, possibly due to asymmetrical inflation of the endotracheal tube cuff 5 .
Anatomic analysis of this problem was performed by Ellis and Pallister 6 . They highlighted the fact that the posterior branch of the recurrent laryngeal nerve innervates the posterior cricoarytenoid and the interarytenoid muscles, whilst the anterior branch supplied most of the adductors. Minuck suggested that increasing endotracheal tube cuff pressure and asymmetrical cuff inflation might be the principle mechanism of recurrent laryngeal nerve palsy associated with endotracheal anaesthesia 7 .
Cavo performed a series of laryngeal dissections which showed that the probable site of injury to the recurrent laryngeal nerve is the subglottic region. In this area, the anterior branch of this nerve is vulnerable to compression between the expanded cuff and the overlying thyroid cartilage on the superoanterior border of the posterior cricoarytenoid muscle, which is about 6 to 10 mm below the posterior third of true vocal cord 8 . As the anterior branch of the recurrent laryngeal nerve exclusively innervates the adductors, bilateral paralysis of this branch results in cords being in the intermediate or more abducted position. The usual symptoms are hoarseness and aspiration (as exhibited by our patient) rather than airway obstruction which occurs with bilateral recurrent laryngeal nerve palsy 8 .
Our patient's symptoms of hoarseness and coughing on swallowing subsided in about six weeks without any active intervention. Fibreoptic laryngoscopic findings confirmed bilateral adductor vocal cord paresis. We do not monitor endotracheal tube cuff pressure routinely and assume that the probable cause of vocal cord paresis in our case was a severe neuropraxia or axonotmesis due to high intra-cuff pressure and intra-laryngeal extension of the balloon. The problem may have been exacerbated by diffusion of nitrous oxide into the cuff increasing the pressure and the patient being positioned with the neck extended, resulting in migration of the cuff proximally, to just below the vocal cords. Direct damage to the nerves due to the surgery is unlikely as the dissection was superficial to the platysma. Surgical injury would also be likely to result in complete recurrent laryngeal nerve palsy with a different presentation depending on whether it was unilateral (hoarseness) or bilateral (acute airway obstruction). Theoretically, tissue oedema relating to the burns to the neck and the surgery could involve the recurrent laryngeal nerve, but would be expected to result in a more fleeting neuropraxia with rapid recovery. Bilateral recurrent laryngeal nerve palsy has also been described following use of a laryngeal mask airway 9 , with pressure on the descending portion of the recurrent laryngeal nerve being suggested as the mechanism.
In summary, we present a case of bilateral partial recurrent laryngeal nerve palsy following endotracheal intubation. The likely mechanism was pressure on the anterior branch of the nerve caused by the cuff of the endotracheal tube compressing the nerve on the internal aspect of the thyroid cartilage. This complication should be preventable by ensuring the cuff is below the cricoid cartilage and the intra-cuff pressure is kept to the minimum required to prevent a gas leak.
